An immunohistochemical, ultrastructural, and physiologic study of pancreatic islets from copper-deficient, penicillamine-treated rats.
Murine copper deficiency induced by diet and supplemented with a copper chelator is known to produce a progressive atrophy of pancreatic acinar tissue largely replaced by noninflammatory lipomatosis, while the ductal and endocrine systems appear to remain unaffected. The islets were studied morphologically and physiologically in animals rendered copper deficient by diet and supplemented with D-penicillamine. Using immunohistochemistry, the distribution of islet cell types from copper-deficient animals exhibited a normal cellular complement for A-, B-, D-, and PP-cells. Ultrastructural analysis showed the islet tissue remains normal in appearance during the course of the metal-deficient state. Physiologic data based on the response of islets to a low- and high-glucose load in perfused, isolated pancreata as well as intravenous glucose tolerance tests indicated that insulin-secreting B-cells were functionally normal. Because of the accessibility of islets enhanced by atrophy of acini, this model may be adopted for the isolation of viable islets and for in situ physiologic studies of islet hormone secretion.